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The Neurochemical Triad

Dopamine ¢ Serotonin « Cortisol
The biological regulators of motivation, mood, and stress resilience
*

Human cognition is not governed by a single chemical, but by a network of interacting
systems. Among the most influential are dopamine, serotonin, and cortisol — three
signalling pathways that together regulate motivation, emotional balance, and stress

response.

This functional relationship can be understond as the Neurochemical Triad, a framework
that explains how behavioural drive, emotional stability, and physiological stress regula-

tion interact to shape cognitive performance.
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Stability before clarity.

AXIA Cognitive™ Research Series

Exploring the science of the gut—brain axis



Dopamine

Beyond Pleasure
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A One-Page Research Brief on Motivation, Reward,
and Human Behaviour HO
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Overview
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Dopamine is often described in popular culture as the brain’s “pleasure chemical”, but this
description captures only a fraction of its bological function. In reality, dopamine plays a far
more important role as a regulator of motivation, behavioural drive, learning, movement,

and reward prediction.

Rather than simply producing pleasure, dopamine helps determine what the brain identi-
fies as important, worth pursuing, or worth repearing. In this way, dopamine is deeply connec-
ted to effort, curiosity, goal-directed behaviour, and reinforcement learning,
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Dopamine Pathways

Within the central nervous system, dopamine operates through several major signalling
pathways:

¢ Mesolimbic pathway — reward, reinforcement, and behavioural salience

e Mesocortical pathway — decision-making, planning, and executive function

e Nigrostriatal pathway — motor control and coordinated movement.

e Tuberoinfundibular pathway — hormonal regulation and endocrine signalling.

Together these pathways show that dopamine is not simply a “pleasure molecule.” but part of
a broader neurochemical architecture influencing cognition, behaviour, and physiology.
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Anticipation and Motivation

One of dopamine’s most important roles is in anticipation rather than reward itself.

Dopamine levels often rise when a reward is expected rather than when it is received.

AXIA Cognitive™ Perspective

True cognitive performance is not built on stimulation alone. It begins with internal
regulation, where the gut, brain, stress response, and neurochemical signalling
operate in balance.
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Stress, Adaptation, and Human Performance OH

A One-Page Research Brief on the Body'’s Stress Response, N
Energy Regulation, and Resilience @:‘
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Cortisol Molecular Structure
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Cortisol
Cortisol is often spoken of as the body’s “stress hormone,” but this description is incomplete.
In reality, cortisol is one of the body’s most important regulatory hormones, essential for
energy mobilisation, circadian rhythm, immune modulation, blood sugar balance, cognitive
alertness, and adaptation to challenge. Cortisol is not inherently harmful. It is a necessary

part of human survival.

Produced by the adrenal glands as part of the hypothalamic—pituitary—adrenal (HPA) axis,
cortisol helps the body respond to physical, emotional, and environmental demands. In healthy
rhythms, cortisol rises in the morning to promote wakefulness and alertness, then gradually
declines across the day. This pattern supports daily energy regulation, mental readiness, and
physiological balance.

Cortisol becomes problematic not because it exists, but because it can become chronically
dysregulated. Acute cortisol release is adaptive: it helps the body mobilise glucose, sharpen
attention, and prepare for action. But when stress is prolonged, unresolved, or excessive, corti-
sol rhythms may become flattened, elevated, or erratic. This can contribute to sleep disrup-
tion, fatigue, anxiety, impaired recovery, irritability, metabolic strain, reduced cognitive clarity,

and weakened resilience.

From a performance perspective, cortisol oecupies a paradoxical role. Too little cortisol
activity at the wrong time may be associated with low energy poor stress tolerance, and reduce-
alertness. Too much, especially over extended periods, may impair sleep, mood stability,
immune balance, and sustained performance. The goal is not the elimination of cortisol, but
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Cortisol is not merely the chemistry of stress. \
It is a central regulator of adaptation, energy mobilisation, circadian rhythm, and ;
human resilience under pressure. ‘
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The Biology of Emotional Stability Nz
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Serotonin

Serotonin is widely known as a “feel-good” chemical, but this phrase only partially reflects its
biological importance. In reality, serotonin is a core regulator of emotional stability, mood
balance, sleep, appetite, satiety, sensory processing, and behavioural calm. Rather than
creating excliement or reward-driven puesult, serotonin is more closely associated with

equilibruim — the internal steadiness that helps the mind and body remain regulated.

From a neurobiological perspective, serotonin influences how individuals respond to stress,
interpret social and emotional signals, and mainian psychologial balance over time. Healthy.

serotonin signalling is associated with calmness, resilence, emotional moderation, and stabi—
lity of mood, while dysregulation may contribute to irritability, anxiety, low mood, sleep dis-

ruption, and altered appetite or impulse control.

One of the most important facts about serotonin is that it is deeply connected to the gut —
brain axis. A substantial proportion of serotonin-related activity in the body is associated
with the gastrointestinal system, where it plays roles in gut motility, signalling, and broader phy-
siological regulation. This makes serotonin especially relevant to any systems-besed underst-
anding of mental and physical wellbeing. It is not merely a “brain chemical,” but part of a wider
biological network, linking the nervous system, digestive system, immune system, and metabolic

state.

KEVINSIEeET ——

Serotonin is not merely the chemistry of happiness.
It is a central regulator of emotional stability, calm, sleep, satiety, and nalophysto-
logical balance.
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The Neurochemical Triad

A Foundational Framework for Cognitive Stability

Closing Brief — AXIA Cognitive™ Research Series
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Dopamine —— Serotonin — Cortisol

The Neurochemical Triad

The preceding research briefs explored three essential biological regulators of human be-
haviour and cognitive performance: dopamine, serotonin, and cortisol. Together these sig-
nalling systems form what can be understood as a neurochemical triad - a functional netw-
ork thas governs motivation, emotional stability, stress adaptation, and behavioural regulation.

Rather than acting independently: these systems operate in constant interaction. Dopamine
influences drive, reward anticipation, and goal-directed behaviour. Serotonin contributes to
emotional equilibrium, behavioural calm; and psychological stability. Cortisol regulates the
body’s stress response, energy mobilisation, and adaptive resilience.

When these systems are balanced the result is not simply heightened performance but
cognitive stability — the ability to think clearly, act with intention, regulate emotion, and
adapt to challenge without physiological exhaustion.

Understanding the Neurochemical Triad therefore provides a practical biological framework
for interpreting many of the cognitive and emotional challenges of contemporary life.
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The Systems Perspective

One of the most important insights emerging from modem physiology is that these neuro-
chemical systems do not operate in isotation. They are influenced by a broader network linking
the brain; the gut microbiome, the vagus nerve, immune signaling, metabolism, sleep cycles,
and nutritional status.

This integrated network is commonly referred to as the Neurochemical Triad represents
the conceptual foundation from whethis approach.
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Stability before clarity.
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